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2. yn^-^^tva-;vKDE-CHR - I nrgftlU fr? c 
d c 2 5 C^n^-^-^lig (jx ^ v^-f- ke^ij : GGCTGGCGGAAGG 
TTTGAATGGTCAACGCCTGCGGCTGTTGATATTCTT 

* ;Hfe#1£3&* (X ? Is** KSB^U : TG GC GG) d>&fc»K CHR« 
1M * JWitfe^fflRI^J* (**Wf-KRyiJ : GTTTGAA) ^k&V), In 

4. CMV^nt-^-, CMVxw>>t-i/;liSV4 0^n^^- 
. tic it ■ 

ftfe^n-^ - Ji> F7'J^, VEGFUr^— 1 

2, Hry^-f-D->v^ — t i 1 - 1 ttz\tt i 1 - 2> B 6 1 l/-by^ 
B 6 1 ify K N x> 'J > x #Kjc> K-b'JV-B, - 1 , ~? > J - * 
- 6 - V >mis-k~f?-, I L- 1 a $ tzttl L- 1 /?, IL-lP-t^-, 
VCAM-1, von Willebrandgg^ £ £ 

G A T A — 2 60 J: -9 *toJ^fattfttotfctoMntotem&*#-t 
O^'J ^"v-fllU*:i6#SI5fi:-e*oT5' -TTATCT-3' "C2>**££-2IH2: 

. VE G F Icov^tcot'd*- *-6S?!K I ^liVEGF^oi>T(7)xy/\>t 
i/tlic-SRCi^liv-S RC K^>^X<D c D NASE?!l"C$)o 
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VE GFmitt*mffl-t& fcO, tit it 

5. fii«»«tt'ffc^«K7>DNAEy!l56«. _; 

fflfl£3 £ *flJl&J& ?^^7lpl 1 0 £ £ Ji p 1 0 7, £ J: p 1 3 0?>'*?n 
p 5 3 * >'<*St* Sfcli 

p 2 1 *>/n'*^, P I 6 * tz\tm<D ? 

(cdK) J ^te^-, ifctt 
b a k ^ SfcJi 

6 . ^HI^iMJg* (pRb/pllO) 2 4 6, 3 5 0 . 6 

01, 605, 780, 786, 787, 8 0 0 £ <fc V 1 8 0 4 $L<T> T ^ J W<D\B. 
Jfcfc J: <9 >»-fk-*-*ii:*«T*g-f. L**L-***feiNFIwT^ /®Thr-246 
, Ser-601, Ser-605, Ser- 7 80, Ser-786 , Ser 

7 8 7*i^Ser- 8 0 0^Al a S ft* 4> <75, 7?ylThr-35 

O^A r g-Cfi^$ tt^c'{)<0*«t0 5 S er- 8 0 4* { Gl u -Cfi& $ *l 45 <D <7) 

plOy^V^g^ pRb/p 110i:TO^ft-C^Ml?}i, Sfc 
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P 1 3 0 * pRb/pllO kmm<D-nfeT?$±mumziitzi><r) 

8. &jb&&£4<. 7?**y-y>ratefl:«jJl-'f >fctf*--i (pa i 

-1) , PAI-2, PAI-3, T JfiuMRH^^U TIMP 

-1, T I MP - 2 4 tziiT I MP- 3-C&£. W*<^)*6H» 1 - ft 

9. Zn.mm%dWTi) s '<>i<y**)>, n-2, il-4, il 

-12, ^V^-7xD>, ^lfIFN<r, IFNb, I FNy , TNF a , 
TNF/S, ^nJ^^VM, RANTES, MCAF, IL-8, MIP-1 
a, MIP-1|9, NAP-2, IL-3, IL-5, L I F, IL-lliA 

liiL-i 3T&&, S?$afEH$i -4So^W i^^fsm<7)fS^k^ 

o 

11. - tnaB»«JH*«»3R-C* £<9®£fgrt>% ifiM^^*^^*^ 
(7)4x7)) > (£f£L<fi; Bacillus cereus^^ ^ t°n^ 

1 2. 'J V V - A^^ifff) D N AE?0?)M^ I: J: o ? ti> 

aji&^frr&rfp'igijn s *, fc , st# coses as i 1 S gaaotett-f 0 
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is. 79X5 vKWxzutz, m^<omm^i - i 4^^-fft^i^K 

2 0. nn^f F«1^'J*-V-A^S, K^co^ffl^ 1 9^KfE®<7) 
2 1. n n ^ K#^?£^# >; -> > V *f > & . fS£<7)f£H^ 2 0S 

2 2. F«3^:«<7)|Kfl|itH^^-ra 'J KCio T*tJ£$*t*:. Ifjfc<7)f£ 
Iil5-21 ^c^^-f 1 ]gJCfE©<?5mmb^o 
2 3. U ify Kj&* % 

SLeX> LFA-lx MAC-1, LECAM-lifcliVLA-4©J:^ 
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24. ft&.MA&<DWm&l)\ •?> y-X<DU-k7?~, IL- Hfzlt&g: 
m^r. ^Jx.tfPDGF, FGF, VEGF, TGFj?t$J, i*«i2 3 

wr&^tzitxDmm^MQxD^ m&vmmffr 1-24 so^tti^ 1 m^tzM,<D 
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ttSft&o CLOfSt^kii, am*^* jwc^ft&^&^T'n^-^-^-yi- 
Jfll«*^¥»)K«IJ!&Ji, ±t LT»«W 1 Rfcja3ELT*J»K «fc 0 ^ :£# 
Mmfr&<7)B±m&K$>2>G<. Rose Nature 362 801Cl993)) o jfii^^fij^^ 
(neoinitima formation)) % jffljj&fl.T h 'J v ? X^^^Mtio 
THiCJ.S, Forrester et al. f Am. Coll. Cardiol. 17 758(1991)),, 
J£ffiO&fcjfiLfF^?¥S*^£5l£fe£i-<R.S. Schwartz et al., Am. Coll. 
Cardiol. 29 1284C1992) ? M.W. LieetaL, Circulation 79 1374(1989) ) e 

ft«fc»illiL§OJliL&£S:3l£fe£ U iftfc J: «9£^*felfeK:ira*L**afe*3l& 
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<Oi%M£$lffl-?Z>Z. ktfXZZ £ fctfs&JbtlT (Cochran et a!., J. Cell 
Physiol. 124 29CL995), 'vrC «J £ ftjfl fc , m*&<Dfc&iiggt\Zti5±-r 

ZKDXo fc, ~?u hffi^^tfe^(protooncogene) c - m y bfcitfc d c 2-^ 

-r—z&tLU 1 mmmsmttM (pcna) j ^mmm^mmi-m^Lx^ 

-mybt'J^^^f KCSimons et al., Nature 359 67(1992))^^- T 

X c d c 2 -*:J---tr* KS-j^f-fe^^PCNA^'J 
r/j? ^ V^--^- KCMorishita et a1. f Proc Natl. Acad. Sci.90 8474(1993)) £ 

z^m-mmm-, m&&&?y-7i'yyr-b\,riBae>iix^i>mm&& (r 

b) t jS!4t i i i: U i o T# ^ R bAte^Iftl&^y >*ffcfc:J: 

FtSMUL^R b»^?£JBv>fc (Thr-2 4 6, S 

er-601, S e r - 6 0 5 > S e r - 7*8 (K Ser- 7 8 6, Ser-7 
87, Ser-8 0 0 *A1 a-CfflfcU Thr-350*Ar g-Cffi&U S 
er-804£Gl u Tfiife Lfz <D (Hamel et al., Mol. Cell Biol. 12, 343 
1(1992)) 0 £<^ffc£MLfcR b mtt*. mWk*£:m.&X-Trs imV-igL 
*-*E9H£^LfcCChang et al., Science 267, 518C1995)) 0 

-3«>£U$a9tt*-Cfi, ^tt^^^^^-f ^"^5y>4r^-— if (AV- 
HS-TK) Ifi? * If A L fc«S>F^*Uft x.7f^^f^*fflv^: 



(9) 10-507626 

it{5H^**-A V-H S -TK£, mm&*g\fTfrh 7 0tCS4L/^ s 

Ma^g^^^^J^ atjfc (Guzman et al., Proc Natl. Acad Sci., 91,1 
0732(1994)) o |^CSIi^*3i3g$:fflU^ 7 9 "C <b Rttfc COhno 
et al., Science 265, 781(1994) ) 0 L^L&rt 5 ^ £ r-Cli^^ 9 -<7)%L^* 

i*L^tEBLTttJlii^jE^*&3!E<Ofe|iftK J: «9 B# J&BftWfS-r it Mflr 

§1) $-?l^j|2C:i-nr^ti3&^S(Friedmann Science 244, 1275(1989), Plummer 
, Scrip Magazine III/29(1995)) 0 

2) atftm. 
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#7$^- (Philipps et al., Blood 71 831(1988), Harker Biomed 
. Progr 8 17 (1995) <3*BSi) 0 

^&#> jiiL^iEO^#iciM*>s^#3fett-^B f -cot Z.Z>ffi±1-&Z.t iyttzii 
MM &*IJK * -CffiW-r & «! £ t'Cl'i V> (White, Scrip Magazine 4 6(1994), A 
ntiplatelet Trialist ' Collaboration BM3 308, 81(1994)) 0 

305, 567(1992), Vinazzer, Biomedical Progress 6, 17(1993))^ tfa.fefe<r>fr 
LfcSFfcttjffll&fcJ: *9> JflL^moittt^feiaCNenierson, Blood 71,1(1988)) 

o 

ffMsru jflifeiE*5l jfecto S&flfcJlii^*©^Jrt^<a£offi©jft&£a« % tfijx. 
■ ti^K S Mt JK TNi £ 08 S £ 5 1 SlS £ + 4 

, JfiL/h4£$l&l&$& (ffilittf, T-Xt'D^) &X&y4 ^*#3(& ( 

(tpA) ) Srffl^*-#-B$-C»r|fltfi:$nfcaEtett, ^^JclWfcSjllift^^Hf 
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, f*UKWr£j&J(», v ^ n 7 7 - v *3 J: t^/ f l± 'J ifcii^ 
(DNAIt ^aiMMS<^^5:^i3^T, *|*i14DNA (cDNA) £ «fc 0* 





(UAS) 























f KEJ9-CDE-CHR- I n r (Tf2£#J!BS*L*:V>) „ dO^n 

/nt-?-^va-jvCDE-CHR - I nr-li, fchcdc25C:/n 
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J&-9- -f * ;CDE) £ f* L£zZtX*$>-? CLuci bello et al . 

, B/IBO U 14 132(1995)) 0 ^ y A v ^ 7 7 h^'J V h^i5 «t 0««flg# 

^ (functional analyses) ( jfc l £ J: # 2 H) ^ffi^T, CDEIiG 1 H#H 

autc; 7*1^7-9-- (CDEig-a-E-^; CDF) K&&-rzzbKt.K>x&fl3m ( 
GO) <BUfeT?^^**«URI5*i.A i t £jj*Lfc 0 S|7'o^ ? - Cbasal promo 
ter)<7)|gj^n^>ft$ *iTv>£ C D E f±, -eoftHWHaffit J3V>T, r±«E<9j&14 
<tSE?iJJ (UAS) JCJ:oT^k« 0 i*lMJ:»J, C D Eig£-0T-f±, *fflj&^ 

v»?«lfe* s #e>ttfc (#3 13) o 

fftl^^USj S V 4 0 Jc.>/>>Hf— £ c d c 2 5 f/hyn^E - ? — (minimum promote 
r) (CDE^i^S' tt<Z>B*&gM£a>e>*i) tii^t5ii:{:J:oT, 
yn^-^-OfflM^ **;s& s WfllKftiJ*l3*Lrt: (i4B) o 3fcfc, c d c 2 5 

MSllStL&ilS^H^f*. NF-Y (CBF) (Dorn et al., Cell 50, 863(1987 
), van Hijisduijnen et al., EMBO J. 9, 3119(1990), Coustry et al . , J. Bi 
ol. Chem. 270, 468(1995)) , Spl (Kadonagap,, TIBS 11, 10(1986)) , £ 
«£ Z?%t%LX"& PTsElsk^f 1 ^ JCB S 7 d&£"?'3>4E¥H : 7 : '?&& c 2: £ 4* £ 
^ot 0 i<^15F^^i3V^T#f)tL^^ 9— O'<0*^S^]M^±^ cdc25Cx 

c i f ttaraLTja^w^^sr^stt-fk-r* i t* s ^f>*ifci t -r** 0 nf- 

cdc25Cs f'f^WASi^c d c 2 <^7*n^- 9 ~WM £J£$£ Ltz t 

&<<Dm&x*fflmwitf&htiti (#5H) o CDEi4 ! 3iicyD^-^ 
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o safficDT'n^- ^-{i^T. C D E<v3Z&&m^ £ ^XfflMffimZ ft 

2>Zti>7jkZiitz (miU) o cdc25C, t^^'J>AiJ:^c(lc2 mm 
Srifc&Lfci: iS^KCDE<7>3' <^$I:&K^_L^W£<7>& S 01 1 & lg £ 

CHR) (150) . Z<7)<mt&i±mt 
±UC D E tl^Kfig-C (# 1 £) , -^tuaw > • If^T^DMS 7 y 

tDNA <7)/h £ (minor grooves) t OffiSftffl & 0 M^^t!j^»ijK-> 7 
h##f (EMSA) *Jfccott*l±, CDEtCHRt li-^C^ f 

^ nf&l&ffcftflo CDFi:±c Ti&fe 2ti& jWW it ^ #fll&^ ^ ;v H<fc o Tftllflp 
L*»Lfcri<G>* c dc 2 SC^nt-^^^ilits^^Sg^flx^ii, CD 

(Seto£ £ ysShenk Nature354 241(1991), ^sheva£ J; yfShenk Cell 76 1115 
0-994))^^ ^fcWfpjpfgfcStLio CDE-CHR^iJS^nt-^-t: 

assure* i t cdf fi»^¥«-^#t ffisflsjs-f* tifc 

SWiWfl&fc*v»r»aifl9Hffl2f^M-r*^ ^ l'**- KEBI (:/n*-*-EBIi 
fclii>^>-9"-E?0) tiJtlit^^iJ, HI i&teftEBMi. 
CMVi>/^f-, CMV^ot-^- ( (E P 0173. 177. Bl) 
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raDNA^si: iiBrr^ § -cab So weftEyy & j: wi^scwti) * 

ISWU J: 4 DN A**ft*a»#H«ffl* *LTv>**-ft-c*jS LT, ?~ t 
U £!lx.lf -rji^-f *-H*fAL (£*t£WLTI±, D Jolly, Cane 

er Gene Therapy 1 51(1394)) , *v»ttMJELT^9^ 5 K£|£*o 
^ * - i tz \t ~?*7 7s 3 F 14, 3D^f Kfl-tfcTftx Mx. ff >; *K V - A CFarhood et 
al., Annals of the New York Academy of Sciences 716, 23(1994)) ^ tziitf') 
'J l/y / >J # y F*S-£-#:CCuriel et al., Armals of the New York Academy of 
Sciences 716 36(1994)) t ^-^#^^^1"* itmi. ISm^^M & , P3 

KOjB&Wu iiB5iSa<?)I^{: j: oT^ibT-6 (^WlttW. 4. 4W&. ^3 j: 

k * v» -oh ^ e> f± > # jaffljua* -cm l tz ? > 

(Tsukahara et al., Nucleic Acid Res, 22, 2318(1994), Novy et al., 



(15) & 1 0-507626 

Cell Motility and the Cytosceleton 25, 267(1993), Wilton et al., 



Cytogenetics and Cell Genetics 68, 122(1995)) 
a — T? -f-y 

(Sartorelli et a~L, Gens and Developrn 4 1811(1990), Miwa et al., 
Nucleic Acids Res. 18, 4263(1990)) 

a — 5 X i/ y 

(Kelly etal., Can J. Physiol, and Pharm 72, 1351(1394), Moussav 
i et al., Mol. Cell. Biochem. 128, 219(1993) 

ifSf©Hr^-, fllxjarPDGF^ FGF 

(Rubin et al., Int. Congress Ser. 925, 131(1990), Ross, Ann. Rev. 
Med. 38, 71(1987) 

(Dutton et al., PNAS USA 90, 2040(1993), Durr et al., Eur. J. Bioc 
hem. 224, 353(1994)) 

*7.*y)V? Y 3r-?---£- A 

Gekakis et al., Biochemistry 33, 1771(1594), Tsujino et al., 1. Bi 
ol. Chem. 264, 15334(1989), Castella-Escola et al., Gene 91, 225(1990)) 

(Nakatsuji et al., Mol. Cell Biol. 12, 4384(1992)) 

(Lin et al., Mol. Cell Biol. 11, 267(1991)) 

(Li et al., 1. Biol. Chem. 266, 6562(1991), Neuromuscular Disorder 
s 3, 423(1993)) 

(Funk etal., PNAS USA 89, 9484(1992), Olson Symp. Soc Exp. Biol 
46, 331(1992), Zhonetal., Mol. Cell. Biol. 14, 6232(1994), Atchley e 
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t al., PNAS USA 91 11522C1994)) 

CHosoda et al., J. Biol. Chem. 267 187970.992), Oreillyetal., J 
. Cardiovasc. Pharm. 22, 18(1993), Hayzer et al., Am. D. Med. Sci. 304, 
231(1992), Haendler et al ., D. Cardiovasc Pharm. 20 t 1C1992)) 

VE GF 

t al., Mol. Biol. Cell 3 211(1992), Finkenzeller et al., BBRC 208, 432( 
1995), Tischer et al. BBRC 165 1198(1989) Leung et al. Science 246 
1306(1989), Ferrara et al ., Endoc. Rev 13, 1S(1992)) 0 

(Gooding et al., Embo J. 13 3861(1994)) 

(Shimizu et al., 3. Biol. Chem. 270, 7631(1995), Sartorelli et al. 
Genes Dev. 4, 1811(1999)) 

a — ^ ~y y 

(Kurabayashi et al., J. Biol. Chem. 265 19271(1990), Molkentin et 
al., Mol. Cell. Biol. 14, 4947(1994)) 
PDGF«Hr7*?- 

(Pistritto et al., Antibiot. Chemother 46, 73(1994)) 
FGFOl/-t7"^- 

(Myers et al., J. Biol. Chem. 270, 8257(1995), Johnson et al., Adv 
. Cancer Res. 60, 1(1993), Chellaiah et al., J. Biol. Chem. 269, 11620(1 
994), Yu et al., Hum. Mol. Genetics 3 212(1994), Wang et al., BBRC 203 
, 1781(1994), Murgue et al., Cancer Res. 54, 5206(1994), Avraham et al . 
Genomics 21 656(1994), Burgess et al ., Ann. Rev Biochem. 58,575(1989 
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)) 

MRF-4 

(Naidu et al., Mol. Cell. Biol. 15, 2707(1995)) 

(Gekakis et al., Biochem. 33 1771(1994)J> 

(Makatsuji et al., Mol. Cell Biol. 12, 4384(1992)) 

CIp et al., Mol. Cell. Biol. 14 7517(1994), Parmacek et al., Mol 
. Cell. Biol. 12, 1967(1992)) 

(Salmi nen et al., J. Cell Biol. 115, 905(1991), Durretal., Eur 
1. Biochem. 224, 353(1994), Edmondson et al . , Mol. Cell. Biol. 12, 3665( 
1992)) 

(Hosoda et al., D. Biol. Chem. 267 18797(1992), Li and Paul i a 3 
Biol. Chem. 266, 6562(1991)) 

(Li et al., Neuromusc. Dis. 3, 423(1993), Li and Capetanaki, Nucl 
Acids Res. 21, 335(1993)) 

VE GF 

ve g f 3&&*<Di&&?-mMmm*, Tia<?)ii«9 -e^^o 
* ve GFM{tt<D7u*-?-mw (5' -mmmm 

(Michenko et al., Cell Mol. Biol. Res. 40, 35(1994), Tischer et 
al., J. Biol. Chem. 266, 11947(1991)) , ttzit 

'vEGF^B^<D^>^>^--mm (3' -mmmm 

(Michenko et al., Cell Mol. Biol. Res. 40, 35(1994)^ ttzit 
' c - S r c Sfs^ 
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CMukhopadhyay et al., Nature 375, 577(1995), Bonham et al., Onco 

gene 8, 19730.993), Parker et aT. t Mol. Cell. Biol. 5, 831(1985) f Anders 

on et al. f Mol. Cell. Biol. 5 1122(1985) % £fzii 
'V-Src jtfe^- 

(Mukhodpadhyay et al., Nature 375, 577(1995), Anderson et al % M 
ol. Cell. Biol. 5 1122(1985), Gibbs et al., J. Virol. 53, 19(1985)) 
" TAXJ t*u^-*- 

MJ-yn-JKy-AiJ?^ (HLH) m<om^- (MyoD, My 
f - 5 > 5 MR F 4 (Olson and Klein, Genes Dev. 8, 1(1994)<^^ 

Mft&lS^f&'&'fk^® t LTIi, • 7 <i • ^>/N'^g(zinc finger 

protein) g A T A— 4 (Arcece et al., MoT. Cell. Biol. 13 2235(1993) ; Ip 
et al. Mol Cell Biol 14 

» • • • f 

7517(1994))^ X UMEF - H^^(Yu et al.. Gene Dev. 6 1783(1992) 

H LH^>^fi3j:O f GATA-4 12, j&fc ^#^6<)^it^O'7'n 

'mmi^mMzn lh^w^i^ (dna) ^^<?5#E=rt:- 

03 x. E y ^ X (Myo D) 

4 XAGCAGGTGTTGGGAGGC) 
(Weintraub et al., PNAS 87 5623(1990)) 

* a - 5^-v>M®jtfe^-<^G ATA - 4<*)DNA*S'£§M£cd#S3 



5' — GGCC GATG GGCA GATA GAGGGGGC 
CGATGGGCAGATAGAGG — 3' ) 



(19) 10-507626 
(Molkentin et al., Mol. Cell. Biol. 14 4947C1994)) 
4-2. fIIiS&i;Mt^»f^M 

i*BI»*fflJl£Jtt* I (pRb = pl 10) i/t I±BSjI?) p 1 0 7 * 
£V*p 1 3 0 gCLa Thangue, Gurr Opin Cell Biol. 6 443(1994)) 

p 5 3 9>s*?JH (Prives et al.. Genes Dev. 7, 529(1993)), 

p2 (WAF-1) ( El-Dei ry et al., Gel! 75 817C1993 

)) , 

p 1 6 9 ys*9 M (Serrano et al., Nature 366, 704(1993), Kamb et 
al.. Science 264, 436(1994), Nobori et al., Nature 368, 753(1994))^ 
i&<D c dK^fctr* - (Pines, TIBS 19, 143(1995)^^1^), 
G A D D 4 5 9 >s*? ^ (Papathanasiou et al ., Mol. Cell. Biol. 11 
, 1009(1991), Smith et al ., Science 266, 1376(1994)), 

i 1 >- ^ . , .o ,^ (m^m^.. i tiU4-.. Mn 1=7 a 7ji f~~i nri c \ /-u-; i — — 

net al.. Nature 374, 733(1995), Kiefer et al.. Nature 374 736(1995)) Q 

jfHffl^ngi&iB * t (pRb/pi io) sj: vmm<v P i o i & 

£lf p 1 3 0 9 >s*9W\t, 'J >*-fktJ:oT^jS14-fk$*L*o ££oT> pRb 
/pllO, pl0 7t/cl±pl30 c DNAffi?!|-C*ct, 3- KLfc^> 
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Hamel et al. (Mol. Cell Biol. 12, 3431(1992)) t - £ tuf , ijgf» 
ffiM* (p 1 1 0 ) <D c DKAEflHi, 246, 350, 601, 60 

5, 780, 786, 787, 8 0 O^i^'S 0 4t^)7^M^?tLT^ 

fcilfc^o tfflx-tf, 7? / ®T h r - 2 4 6 , S e_jr - _ 

601, Ser-605, Ser-780, Ser-786, Ser-78733 
•fc^S e r - 8 0 0 it A 1 aTS&Sti, 7?yf Th r — 3 5 OtiAr g "C, 
7^KSer-8 0 4liGl u-T?S&$*t&o 

p 1 0 7 ^^Mifcfip 130 ?^*®£>DNASB?IJ ! {>, (WI^IC 
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et al., 3. Biol. Chem. 266, 4126(1991), Watanabe et al., Nucleic Acids R 
es. 18, 1059 (1990) ), 

MW'l£/9 - u -if 

(Defferson et al., PNAS USA 83, 8447(1986)), 
Secale cereale^^^fg^j^^ - y^? n =. *r-H 
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Res. 15 f 4485(1991), Morgan et al., Nuc"l. Acids Res. 20 t 1293 (1992) 
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fi h <DW&mm Ktt-* & d n a mm £ , Tie & <> 
^ / — YyiBmihmn (tPA) 

(Sasaki et al . t Nucl. Acids Res. 16,- 5695(1988), Penica et al ., Natu 
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(Pleiman et al., Mol. Cell. Biol. 11 30520-991), Lapton et al., 3 
Immunol. 144, 3592(1990)), 

' I L- 8 

(Chang eta"]., 1. Biol. Chem. 269, 25277(1994), Sprenger et al., J 
Immunol. 153, 2534(1994)), 

* I L- 1 0 

(Kim et al., D. Immunol. 148, 3618(1992), Platzer et al., DNA Sequ 
ence 4, 399(1994), Kubeetal., Cytokine 7, 1(1995)) % 

* I L- 1 1 

(Yangetal., J. Biol. Chem. 269, 32732(1994)), 
'GM-CSF 

(Nimer et al., Mol. Cell. Biol. 10, 6084(1990), Staynov et al., PN 
AS USA 92, 3606 D(B1995), Koyano-Nakayama et al., Int. Immunol. 5, 345(1 
993), Ye et al., Nucl. Acids Res. 22, 5672(1994)) 

'GM-CSFV-t^- (a-m) 

(Nakagawa et al., J. Biol. Chem. 269, 10905(1994)) 

r - V u zL^MMmi- (M-CSF) 
(Yue et al., Mol. Cell. Biol. 13, 3191(1993), Zhang et al., Mol. 

Cell. Biol. 14, 373(1994)), 

(Moulton et al ., Mol. Cell. Biol. 14 4408(1994)), 
" I L- 1 3 

(Staynov et al PNAS USA 92, 3606(1995)) 
" L I F 

(Cough et al., Ciba Found. Symp. 167, 24(1992), Stahl et al., Cyto 
kine 5, 386(1993)) 
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CHarrock et a!., EMBO J. 13, 1942(1994)) 

* I FN r S£f/nt-^ 

(Lamb et al., Blood 83, 2063(1994)) 

* I F N 7 

(Hardy et al., PNAS 82, 8173(1985)) 
'MAC- 1 

(Dziennis et a!., Blood 85, 319(1995), Bauer et al., Hum, Gene The 
r 5, 709(1994), Hickstein et al., PNAS USA89, 2105(1992)) % 
° L F A — 1 a 

(Nuedaetal., J. Biol. Chem. 268, 19305(1993), Agutaetal., Bloo 
d 79 602(1992), Cornwell et al., PNAS USA 90, 4221(1993) \ 
* p 1 5 0, 9 5 

(Noti et al., DMA and Cell Biol. 11, 123(1992), Lopezcabrera et 
al., 3. Biol. Chem. 268, 1187(1993) ) 0 

5.2. tc, &fe<Dmm<Dtz&v>m£%)'g.<7>mi 

(pa) . T£*?*>iaii®p a (t PA) ttzit 
ymri -tf ^ p A (uPA) ^ $ tzii* >s*?B.C, in. V n > \f y - III. c 

-ls^f'/tif^-, a i -tfrh v 7f>, m^m^-Bm^ y\i\z$>- (tfp 

5.3. fa.fe<r)ftifiH(7)tzsb<7) 2M<Dffl— i tz &t&&%aM<of£L&-£ 
*3&MI4. ftttfl:-g-fcT*ot\ 2#<7?IM-^Jn:^@m©g (A, A) ttzit 

2m<D&ts:z>ffimmm®'R (a, b) <dd^ kmn^^^-tt tix^&i><D 
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-HOfficT) I R E S f i > ^Jx.j±'Montford and Smith (TIG 11 179(1995) , Kaufm 
ann et a"L, Nucl. Acids Res. 19, 4485(1991), Morgan et al., Nuc"l. Acids 
Res. 20 1293C1992), Dirks et a"l., Gene 128 247(1993), Pelletier and So 
nenberg, Nature 334, 320(1988) , & £ j^Sugimoto et al BioTechn. 12, 694 
(1994) \z£^XtmZiltz 0 

*'Jt^;l/XOIRESge?(|(Z)cDNA (5' UTR<Dfeg<14 
0~^6 3 0(Pelletier and Sonenberg, Nature 334, 320 (1988)) &£90T\ 

tfCMfemnA (3' ODNAijjiiMB (5' 3fc3$i) (ODNAi^I 

5-4. jfli^:<7)Pp©|(7)^*(7) V iSy V^MK 

mix n K#ifc?£-ctf? 'J U v' > — 'J if y Y&&fc*^t? ^ << t tz 14* 
^-Oi^^ Vify vt LTli. i Fh1-ffi0Jiai^iiiijaF , 3^:«Hfl&. 

lv> 0 

a ) ¥h?j&HHJ3&<7) V ify K 
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&5kW<DMMX-ii, Zflh fcUli, MtL \£ Burrows et al. (Pharmac T 
her 64, 155(1994), Hughes et al; CCancer Res. 49, 6214 (1989) & £ o?Mar 
uyama et al. (PNAS USA 87 5744(1990)) ^ X o T1£« 3 *IT^ * J: ? 

cuna] KMK^>y-*£-£-tr^SC, I L - 1 $ tz ttJjfcfiH^i 

fcli^-0»fM-4fcli-€-iLt,«5$R^ffi3?!|T*o-C^ f«!x.lfPDGF> bFGF> V 
EGF, T G F p<D& iHVl&MWZ- <toT%m$*t^ V-bT'^-lcMtS *> 
cort^Jf (Pusztain et al. t J. Pathol. 169, 191(1993)) 0 

FA— Is- MA C — 1 , L EC AM- 1 ttziiVL A- 4 MU gEKfS^StLT^ 
.2, CAugustin-Voss et al., D. Cell Biol. 119, 483(1992), Pauli et al., Can 
cer Metast Rev 9 175(1990) Honn et al. Cancer Metast Rev 11 35B( 

c ) IStt^lS 1^"?^ n77-y^J: V s / $ tz ammt LtzV> '^<D 'J if > K 

*liH>#tf £>*t& 0 £*Lt>*>iftJti: LTIi, fl|x.tfPowelson et al., Biotech. 
Adv. 11, 725 (1993) K «£ oTfE^S *tTV>& «£ 0 ^^^J3&^mitit tW"T & 
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tz £ m v> -c iut * o 

#-f>, EGF, TGF, FGFi^iiiPDGF, it tz It^vmtf, ttzi±Z\<D 

© 

5.5. M&<D®m(Dtztt><Dm&ik-&%)<vmwk 

m^it^-m <Dm&*. ti z<d m k x o t h k u t& m -r a <> 

a > ^> ^^o-^-^— Ji> Kt'J^I CDE-CHR-I n r 
fc hi> K-b'J V-l^a^e-^- (&©<-l 7 0~2:-l 0. flilso 
netal., Mol. Cell. Biol. 10 4854(1390)) S^liTATAf^XlUc 
«Lfc» (&M<-1 7 0-^-4 0) ^ <ecD3' »thcdc 

2 5 C Afc^ CLucibello et al EMBO J 14 132 (1995) )<£> C D E - C H R 
-lart^ (ffiS^-2 0~:>+l 2 1) ©5' SjaSlCagte-rSo 

b ) Tfcfe.ik&®<D* 1 P'L-$LfrK*c * 7^n^-^- jc> K-feV ^ - 1 - CDE- 
CHR- I n r fr-g-trT^^^-yv^lf fg 

AO 5' -55eSgKi®^f- S (&®< 8 5 -2: 1 7 5 3> Penica et al. . Nat 
ure 301 214(1383)) 0 ZcODUAtt, #ifcfc5?-*-fc 1/ y+'frWm i>$A,X*\<*2> 
o ^?fUif ft* <t ^1^7^ ^ y -^>^ttlI<7)D NA ^ > pUC 1 9 
/H^cliBluescript ^%<T>zfv7, \ 9 — \zjr v — =.yy\, 
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tFU^y^D*-^ (Salmin et a1. t 3. Cell Biol. 115, 30 

5 (1991)l^<i:o-C^$*LfcDNA@^iJ©feg<-2 1 £x _ 

*<7>3' thcdc2 5-C*^CDE-CHR- I n x^V^-)V 

CO 5' SfcSftK MIT*-* (Lucibellof,, BABO J. 14 1320995)^ 

£oT£^£tl£:§»Q&g<-2 0~3>+l 2 1) o -©^Mta. iSJg 

4 o tRUiefljuiifctf-pii. 

Sottas 

£ 0# &-cmn L * pt 9 5 * ^ - ^ •/ n - 9 - * ->* a - -MS^fjfUfp 

^©3' **-c, mm??** ; -7>mmt®n<v^^- k^m* 

^DNA«)5' 5feSfifcj&irrs (#1 0EI*#J!R3*Ljfcv*) o £C7)DNA{±, 
-r^JStSMtM^DNAfc, p UC 1 8/ 1 9 £*rl±B 1 u e s c r i p t ft 

c >KlE«Lfc3 CD E-C HR- I n rteWfiCSr, *<0 3' 
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5fcSS^ SiB7glS^>kk7- (TFPK ffil<133-^9 5 7; 
flun et al.. J. Biol. Chem. 263, 6001 (1988) *fc{i&g<3 8 2- 
^12 9 7; Girard et al., Thromb. Res. 55, 37 (1989))©DNAcD 5 

T F P I «OD NA<£> 3 ' f*Jg&D *~ V - A AdgMfc?) c D N A O 

5' ^SSi-aSMt 140-2:6 3 0; Pelletier ;Si:tfSonnenbe 

rg, Nature 334 320C1988)) , ^<7)3' M^7^^-^>ffiM 

ii^dna?)5' ta^rr* (mi lmttrnztit:^) 0 

*ifcf«»Lfci^M^lf*, p UC 1 8/ 1 9 ifcliB 1 u e s c r i p 
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i§H <7)MRf T?^ 19 £ U, ¥»tt«Hl!&Oii5a t J: o "C5I § £ £ 3 Jti jfMf 
COKilCD^K; £ fz lifpS^., £ «fc XI/ Z it CD ^ K £ <t XI/ 1 ti »i f&* £ ff 

1 1 gioui^ 

>r > • e^-c^/is^*? w^ae^fflHa:*^-*-* c a c 2 5 c^ot- 

9-m&t.<n%9 is*?- (yyADMS7y > Nft ; o (HA) : ^ 
£r&tsj£±<7>&m ; o (SA) : eu^ea*#js±^«» ; * (men) : ^wjaa-^-r 

^ jh: i o tlHW ? iifc G 1 UftHWftffiS) o CBS :ffi^Sifc;CDE 
: flUte^M * JH2c^tSio KfetTifeLfc«l«tt, Yc**y** (NF-YS 

i2 ei : 

c d c<7)^^KJ:&GoKi3*t3#^lft£c d c 2 5 C7v^-? -<r>m 
^3 Ei : 

CDECiScdc 25 C^>^>^-OiW£^5W^L£ 4>?>o 
*4 0 : 

CDElciS S V4 Ox.>^>-*)--<7)Go/Gi!Wm&)$lfflo 
$5@: 

c dc 25C, f'f^'JVAfei^cdc 2 7*n*- ^-Hfc^a C D E - C 
^6 m : 

UUy-^ (Myf-4) yn^E- * C D E is <£ C HR'J7"V-;t 



(45) 4$3t¥l 0-5 076 2 6 

fc h & —{f a— y— -tf®D N A (^£=1- K*B«* ffiB<2 7-2:1 9 8 2) 
^aSBS^k fci * * 7m%km C90shima et al PNAS USA84, 685C1987)) 0 
<£So^jfflJ±, 5 #^->afK^Hov>Ttf>Salminen et al., 3. Cell Biol. 1 
15, 905C199D^ffj(BifcJic d c 2 5 C Ko^T£)LucibeTlo et al., B1B0 3 

Sfif 7 HI : 

->^^;v@£^J{ri:&fl:^ 0 ^ge^n^'j > (HuVHcAMP) o^y^EEl 
(MGWSCI I LFLVATAT) <D^LU<DWMit, Riechmann et al., Natu 
re 332 323C1588) \ z m? & * <D "C* £ 0 

H 8 HI : 

(Myf-4) ^n*-*- % CDEfeiVCHR'jyi/yf 
-^fgiS.fcO'fc h/?-^l/^D-dr-t*©DNA**fr3' -lil^-T'n^- ^ - 

J: crjffij» y 7 * ^ y - >fiHft-fbWg K*f~f z, d n a <n>)&* h & s * > 

v^^ifeo- tefficDifrfflii, = >Kov>T{iSalminen et al., D. Cell Bio 

1. 115 905(1391) £ fig U CDE/CHR- I n r^Ko^TtfLucibello e 
t al., BviBO 3. 14 132(1395) Km t> y? - O ^.^--IfJCoV^T fi°shifta 

et al., PNAS USA 84 685(1987)K|!g U &gE^n ^ ') > ^>-^^-;vg2^I 
V>-Cfi Riechmann et al., Nature 332, 323ClS88){;f|g t> # V * V -4 )VX<D$l 
gfji; 5}?v — A APf!r&'fcKoV'»T{i: p elletier a^d Sonenberg, Nature 334, 320 ( 
3588) 0| U t h SlftBfcT' 7 * 3 V - ** ymmmn o V> -C li Pennica et al . 
, Nature 301 2140-983)^^ £ 0 

^9 12 : 

H hxv K-trV >- l yo*-^-, CDEfcJ:0 5 CHR'J7'l/yt-IilS- 
-g-fr3' -i»-fr-/ti sJjl-jk SJ:y f i7i^^-tUkhHi|7' 
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7X5 ^ -^>ffiiMSHMt-&«DNA Pennica et al. 

, Nature 301 214(1983)) wtit+ZMfrfrb&z* * fcfi?>fW± 
, ji> K-by >- i fco HTIi Wilson et al., Mol. Cell. Biol, 10 t 48 

545C1990)co^f /-jic d c 2 5 C Ko^TttLucibello e t al., BffiO J. 14 

*i OB: 

khU4*-^ (Myf-4) ^Dt-^-, CDE^itFCHR'J^l'yt 

inen et al. f D. Cell Biol. 115, 905O99Dfc|HU * tit c d c 2 5 C fc-o 
V^TttLucibello et al. f B/BO J. 14 132C1995)|c J: oTffiV> fcJU&jfcKW L 
. »7^5 y-^>^14^b^lSlcov>TliPennica et al.. Nature 301, 21 

#1 IB 

') Wun et al., 3. Biol. Chem. 263, 6001 o(nl988). 
**) Girard et al., Thromb. Res. 55, 37C1989) 

1*185 'J>KV- A jc^ j. y-fflSfi: (IRES)-cDNAi:ov^-CIJ, Pelletier an 
d Sonenberg, Nature 334, 320 (1988) KX-^T^S 0 

cdc25C, -9--r^'J^Aj3<ta f cdc2 <7)*HJI&^-f * ;HW«pfc^ 
£ tt* C D E £ J: V C H R <7>«fR| 
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[#i^MiE#] 184^8^1^ 
[HtBB] 1996^5^249 

2. ^nt-^-tya-WDE-CHR - I n r£3fc*#U c 
d c 2 5 C^n^E-^-^j* (**Vj§-*-_KE?!I : GGCTGGCGGAAGG 
TTTGAATGGTCAACGCCTGCGGCTGTTGATATTCTT 
G) 0~^ + 3 0*^"^ttSt>©-e*0> C^Tr, C DEPOTS 

*/HSL#145?* I'**- KE98 : TGGC G G) j&**>4*K CHR*«« 

jia-^-r ^;vate^ffiiwi^ (^^i/*f Kge?u: gtttgaa) d*e>&>K i 

FO'fU-», a-T**->* a-^X^y, PDGFUry^-, FGF 
H:^-, MR'F-4, T-fef-JWa 'J>H:^^-, — -tr 

A, -fe V- h A hn*'i>C, 5*^—1^ xvK-by>U 

TA- 4 i:o^T<?)^^tS:o^l3 tf-, ffcfi 
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VEGFKoV>T0D'7'D^-^-@£?!l> £ tcl&V E G Fto^TCx^^^t 
-SB^iJ, ifclic - S r c 4 fcli v - S r c fcov^TODN AB2?!|-C*o-C\ V 
E G Fafe-?"*iWftIi-* ^<50 

5. fS14«»JIODNAK3ni*«, ._; 

Mil^fflJS&Jfi^^Kp 1 10Jfclipl07, fcitfp l 3 0 *>>?*J| 
p 5 3 itzit 

p 2 l *>/<*sst, p l 6 *y^?'g.£ti[±%\\<o [•v-J ? vymfn*i'--i£ 

(c dK) J -f ^fctf*-, £tz\t 

GADD4 5 ?>s*?M-> ttzit 

b a k 9 tfzH 
IMglVIJ 4 fi*fflJ3fc#t4 * > ^ , * fz \t 

mtito&&$MMti <r> m «?# * pa ^ l fiaiwai * « 

6 . mm&nffim? sk? g (pRb/pi 10) 2 4 6, 350, e 

0 1, 6Q5. 7 8 0, 786, 787, 8 0 0 is J: XF 8 0 4 T ^ y $coffi 
»fc J: 19 'J ^I^tSit^if, L*L4#fc«x.«rT3y«Th r - 2 4 
6, Ser — 601, Ser — 605, Ser — 780, Ser — 7 86, 5 e 
r- 7 8 7*WSer- 8 0 0* s AI a TMKfe S *l , T^fTh r- 

3 5 0*> S A r g-Cit»S*Lfc'b©*J:O f S er- 8 0 4Kl u TflHfcS tifc* 

V 1 07 p R b/p 1 1 0 ^icD^t^ii? *l, 4fc 

<± 

P 1 3 0 ^^N-^fC^, p R b/p 1 1 0 i ^§£8*^11$ ft 



r 
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7. 9 ys*?M P 5 3 *>DNAE3fll5& f , -fe 'J > 3 9 2 * Bfc*T £ d t KX o 

8. fflflfr^ ^ ;W > t lf?-^;t'7* V >> TNF « £ 

•^^.fi^^'bO) „ L<{i. Bacillus cereus &%<7)i)<7)) 

, t:n^;i/^^- y^7 p ^^--tf> D -T '5 J ^^^--if % 

1 1. . $mv>m~ 2 fcttSfcS^OH&ilODNAEfllS:^** -fji-rtio 
2HWDNA E3nj*«lW V#V-AA DfflteO D N A EBI KJ: o XI i/> lc 

ebi tio x4fj£ $ *u i it e> © 2 Mo e*»j * rtSB y # v - a i > mj - guffi 

14. jfM£>f >Ktr^-ONDAE9l* s t PA. uPA, tPAiSitf'uP 
A«M7'J? ^>/n-^®C> ^thn^tf^IH, TFPI, C — (> 
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Kt*^-, a l -ffrh 'J zfi/>$ fc»±HJU^>Sr3- *><^-e&;&, M^<7) 

i?fctt**2:EfcS«of^l:#» 0 _.; ■ 

1 6. rt&^JUrr-.X- l$&ji#, K^D VEGFH:^ - 1 
ifctt- 2. Hr^-fo->^*t-tt i 1 - 1 $tz\± t i 1 - 2 , B 6 1 
H:^-, B 6 1 y **> K, -x> K-fe'J >, K-tr'J >-B, - 1 , v 

VJ-X- 6 -U ^SSl'-fT'*-, I L- 1 a tti\± I L- 1 /?, IL-1H 
VCAM-1, von Willebrandg^ £fclt 

c^d- 'J rf^-- fbL^:i^^§B^-C$oT 5' — TTATCT— 3' -C**jg£"gM£ 

17. v ? n 7 r - ->* i 12 ^ ^StoiStfrfc-CifiF SeOgflf * -?J&f& £ *t£ 
lE^H^t J:oT«lftiS*L4flMt'fl:«TO3?!I C/n^e- ^ - 1 f c tt.x>^ 

18. . -?->f_h*-f '/ifclHoU:^?-, >>-u^f^> (I I) 
-1 aifclil 1-1 j?, Il-lH:^-, 11-2. I1-2R^- 
, I'y^-^xti^y, II— 3. I i — 3 V-trT/y — , I i— 4, I i — 4 V 
-tr 

y?-, 11-5, 11-6, 11-7, 11-8, 11-9, 11-10, I 
1-1 1, I 1-12, I 1-13, M-CSFH/?-, v^n7r--^^ 
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(54) Title: GENETIC THERAPY OF VASCULAR DISEASES WITH A CELL-SPECIFIC ACTIVE SUBSTANCE WHICH IS 
DEPENDENT ON THE CELL CYCLE 

(54) Bezeichnung: GENTHERAPEUTISCHE BEHANDLUNG VON GEFAS SERKRANKUNGEN DURCH EINEN ZELLSPEZfflS- 
CHEN, ZELLZYKLUSABHANGIGEN WIRKSTOFF 

(57) Abstract 

A DNA sequence is disclosed for the genetic therapy of vascular diseases. The essential components of the DNA sequence are the 
activator sequence, the promoter module and the active substance coding gene. The activator sequence is specifically activated in smooth 
muscle cells, activated endothelial cells, activated macrophages or activated lymphocytes. Activation is cell cycle-regulated by the promoter 
module. The active substance represents an inhibitor of the growth of smooth muscle cells and/or coagulation. The disclosed DNA sequence 
is inserted into a viral or non-viral vector, supplemented with a ligand with affinity for the target cells. 

(57) Zusanimenfassung 

Es wird eine DNA-Sequenz fur die Gentherapie von GefaBericrarikungen beschrieben. Wesentliche Eleroente fur die DNA-Sequenz 
sind die Aktivatorsequenz, das Promotormodul und das Gen fur die Wirksubstanz. Die Aktivatorsequenz wird zellspezifisch aktiviert 
in glatten Muskelzellen, aktivierten EndothelzeUen, aktivierten Makrophagen Oder aktivierten Lymphozyten. Diesc Aktivierung wird 
zellzyklusspezifisch reguhett durch das PromotormoduL Die Wirksubstanz stelit einen Inhibitor fur das Wachstum glatter Muskelzellen 
und/oder fur die Gerinnung dar. Pie beschriebene DNA-Sequenz wird eingefUgt in einen viralen oder nicht-viralen Vektor, erganzt um 
einen Liganden mit Affinitat fur die Zielzelle. 



